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(54) Ha3Ba H He n3o6peTeHnn: CnOCOB H3MEPEHKH CnEKTPOCKOFIHHECKHX CBOHCTB CbinYHHX nPOflYK- 
TOB H YCTPOHCTBO AJLH ETO OCY LUECTB JIEHRH 

(57) Abstract: The invention relates to analytical 
instrument engineering, in particular to spectroscopy. The 
inventive method for measuring spectroscopic properties 
of bulk products consists in portionwisely supplying a 
sample in a measurement area. In order to fully fill said 
measurement area, several portions (at least two) are 
loaded and alternately placed substentially in different 
fields of the horizontal section of the measurement area in 
such a way that the uniformed distribution and the 
permanent density of the product in the area of 
measurement are provided. Afterwards, the spectroscopic 
properties of the sample are recorded in a standstill and the 
sample is removed from the area of measurement. The 
inventive device for measuring spectroscopic properties of 
bulk products comprises a feeding hopper, an input 
(receiving) opening, a batch loading unit which is provided 
with means for successively and uniformly distributing the 
product alternately in the different fields of the horizontal 
section of the area of measurement, a measuring unit, a 
unit for closing the area of measurement, an output 
(unloading) opening and a discharge hopper. Said 
invention makes it possible to ensure the high uniformity 
and permanent density of the product in the area of 
measurement during the measurement of the spectroscopic 
characteristics of the bulk products. 
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B omnoiueHuu deyx6yKeeHHbix Kodoe, Kodoe H3biKoe u dpyzux 
cotcpaiifeHUU cm. «TloncHeHUR k ko6om u coKpau^enuHM» t 
ny6nuKyeMbie e ncmane Kaoicdozo onepednozo ebinycKa Eion- 
jiemenH PCT. 



(57) Pec|>epaT: 3aaBJieHHoe H3o6peTeHHe othochtch k aHajiHTHHecKOMy npH6opocTpoeHHK>, b nacTHOCTH, k cneicrpocKonHH. Cnoco6 

H3MepeHH5I CneKTpOCKOnHMeCKMX CBOHCTB CbinyHHX npOAyKTOB, 3aKJTK)HaeTC5I B TOM, HTO np06y AOCTaBJIHIOT B 30Hy H3MepeHHH 

nopunHMH, npHneM fljia nojiHoro 3anojmeHHfl 30Hbi H3MepeHHfl 3arpy>KaiOT HecicojibKO nopUHfi (He MeHee £Byx), 3acbinaa nopuwH 
nonepeMeHHo npeHMymecTBeHHO b pa3Hbie o6jiacTH ropH30HTajibHoro ceneHHfl 30hw H3MepeHH5i, o6ecneHHBa*i paBHOMepHyio yKJia^Ky 
m nocTOSHHyto njioTHocTb npo^yicra b 30He H3MepeHHfl, 3aTeM npoH3BOfljrr perHCTpauHio cneicrpocKonHHecKHX cbohctb npo6bi b 
Heno^BH^CHOM coctohhmh m nocneziyiomyK) Bbirpy3Ky npo6bi H3 30Hbi n3MepeHHJi. Yctpomctbo jxnn H3MepeHHH cneicrpocKonHHecKHX 
CBoficTB cbinyqHX npo^yicroB BKniOHaeT 3arpy30HHbiH 6yHKep, Bxo^Hoe (npweMHoe) oTBepcrne, 6jiok nopuwoHHOH 3arpy3KH co 
cpe^CTBaMH nocjicnoBaTeJibHofi paBHOMepHOH 3arpy3KH npo/iyKTa noonepeaHO b pa3Hbie o6nacTH ropH30HTajibHoro coneTaHHfl 30Hbi 
n3MepeHH«, 30Hy H3MepeHHH, 6jiok H3MepeHHfl, 6jiok 3annpaHH5i 3ohu H3MepeHn«, Bbixo^Hoe (Bbirpy30HHoe) oTBepcTHe h SyHKep 
Bbirpy3KH. TexHHMecKHii pe3yjibTaT 3aKJiioHaeTC» b tom, mto npn H3MepeHMH cneKTpocKonHHecKnx xapaicrepHCTHK CbinyHHx npoayKTOB 
o6ecneHHBaeTCfl BbicoKaa creneHb cahopozihocth h nocTOHHHafl njioTHocTb npoayicra b 30He H3MepeHH*. 



WO 2005/068984 



PCT/RU2004/000474 



CHOCOE M3MEPEHMJ1 CnEKTPOCKOnMHECKMX CBOMCTB CbinYHMX 
nPOflYKTOB M YCTPOMCTBO flfm ETO OCyiHECTBJlEHMfl 

3aMBJiaeMoe M3o6peTeHne othochtcjr k aHannTMHecKOMy 
5 npw6opocTpoeHMK), b MacTHOCTM, k cneKTpocKonwn, cneKTpocKonnnecKHM 
MeTOflaM h ycTpowcTBaM ftna M3MepeHH« cneKTpocKonnHecKnx xapaicrepMCTMK 
cbinynux npoflyKTOB, ocHOBaHHbiM Ha o6HOBneHMM nopmin M3MepfleMoro 
npoflyKTa b 30He M3MepeHM«, m mokbt 6biTb ncnorib30BaHO f\na npoBefleHMfi 
KanecTBeHHoro v\ KOJinnecTBeHHoro aHanu3a, HanpuMep, flna onpefleneHM^ 
10 xapaKTepucTMK MenbHoro 3epHa. 

MeTOflbi MHcjDpaKpacHOM cneicrpocKonnn mnpoKO wcnanb3yK)TCfl b 

pa3JlMHHblX OTpaCJlflX npOMbllUJieHHOCTM M CeJlbCKOrO X035RMCTBa, OHM 

no3BOJifiK)T ocymecTBJiflTb 6biCTpbM KOHTponb xapaKTBpucTHK npoAyKTa Ha 
pa3JinHHbix CTaflM^x npon3BOflCTBa, npn TpaHcnopTMpOBKe n xpaHeHnn. 
15 HanpuMep, npnH5rro npoBOflHTb cneKTpocKonnMecKMM ananm 3epHa c Lienbio 
onpefleneHMfi tbkwx xapaicrepucTMK kbk BJia>KHOCTb, coflep>KaHne 6enKa u T.n. 
HenocpeflCTBeHHO nocne c6opa ypowaa, npn 3aKnaAKe b xpaHi/inwue, nocne 
TpaHcnopTHpoBKM mum nepeA wcnonb30BaHneM b KanecTBe noceBHoro 
MaTepuana nnn cbipb*. 

20 OcHOBHbiMM Tp©6oBaHHflMH k pe3ynbTaTaM cneicrpocKonnHecKoro 

aHann3a asrifuoTcn ero flocTOBepHocTb \a Bocnpoii3BOflMMOCTb. Oco6eHHOcTbK) 
aHann3a cbinynnx npoflyKTOB HBrmeTca to, hto M3MepfleMbiii o6pa3ei4 flBnaeTCfl 
onTunecKM HeoAHopoflHbiM no CBoeii npwpoAe, nosTOMy npn aHann3e npoBOA^T 
HecKonbKO M3MepeHMM pa3Hbix ynacTKOB mjim pa3Hbix npo6 oahoto n Toro >Ke 
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o6pa3ua, a 3aTewi npoBOA^T ycpeflHem/ie nojiyneHHbix flaHHbix. Hpn stom ana 
nojiyneHUfl flocTOBepHbix m Bocnpow3BOAHMbix pe3ynbTaTOB cneicrpanbHoro 
aHariM3a cymecTBeHHo, HTo6bi nnoTHocTb 3anonHeHwn 30Hbi H3MepeHHfl 
CbinynuM npo/iyKTOM 6bina nocTOAHHofi m Bocnpon3BOflHMoii ot npo6bi k npo6e. 

5 M3BecTeH cnoco6 i/i3MepeHi/ia cneiopocKoni/iHecKi/ix cbomctb cbinyMux 

npoflyKTOB [1, 2], BKfiK)HaK)U4HM b ce6fl pyMHoe HanonHeHne onTMHecKOM KioBeTbi 
cbinyHMM npoflyKTOM, ycTaHOBKy KK>BeTbi b 30Hy n3MepeHna, M3MepeHne 
cneKTpocKonnHecKnx cbomctb npoflyicra b HecKonbKwx TOHKax HanormeHHOM 
KKDBeTbi, npw kotopom KKDBeTa HenoflBH>KHa bo Bpeivm MSMepeHM^ M 
io nepeMeunaeTca Me>Kfly H3MepeHMflMH npn fiomolhw cneunanbHoro 
CKa h m py k> me ro ycTpowcTBa. CKaHwpoBaHne Mo>KeT ocyLLiecTBJiflTbCfl nyTeM 
nnHBMHoro nepeMemeHMfl [1] jim6o nyTeM BpaLneHi/ia [2] orm/iHecKoti KtOBeTbi. 

OcHOBHbiM HeAOCTaTKOM flaHHoro cnoco6a ABJifleTC* Heo6xo<qnMOCTb 
pyHHoro HanoxiHeHUfi KKDBeTbi, hto cymecTBeHHo CHUwaeT Bocnpon3BOAMMOcTb 
15 HanoriHeHM^ n CKopocTb aHann3a, a TaioKe yBenunnBaeT ero CTOMMOCTb. 3to 

CTaHOBMTCfl OC06eHHO CyLLieCTBeHHbIM, KOrfla Heo6xOflMMO npOBOflMTb 6blCTpbM 

aHanM3 6onbujoro o6i>eMa npoflyicra, Hanpi/iMep, npn 3arpy3Ke 3epHa Ha 
aneBaTope bo BpeMfl c6opa ypowafl. KpoMe Toro, pe3yribTaTbi aHann3a cmibHO 
3aBi/icflT ot Toro, HacKOJibKO aKKypaTHO 6bina 3anoriHeHa KtOBeTa (T.e. ot 
20 KBanucf)MKai4MM onepaTopa). 

M3BeCTHO yCTpOMCTBO flJlfl H3MepeHMfl CneKTpOCKOnMHeCKMX CBOMCTB 

cbinyHMX npoflyKTOB [1], cocTOflinee H3 onTunecKOM KK)BeTbi, ycTpotfcTBa 
nepeMemeHum onTi/mecKofi KtoBeTbi (cKaHepa) n ycTpoMCTBa H3Mepem/m. 
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OflHaKO !43BeCTHOe yCTpOMCTBO flllfl M3MepeHH^ cneKTpocKonnMecKnx 
cbomctb cbinynux npoflyKTOB He MMeeT aBTOMaTnnecKOM 3arpy3KH m Bbirpy3KM 
M3Mep^eMow npo6bi. Mcnonb3yeTCfl Ha6op KK>BeT co CTporo 3aflaHHbiMH 
AJiMHaMM onTMHecKoro nyrn, KOTopbie He nwieioT bo3mo>khoctm 
5 nepecTpaiiBaTbca. 

l/l3BecTeH cnoco6 m ycTpowcTBO f\nn H3MepeHi/ia cneKTpocKoni/inecKi/ix 
cbomctb cbinynux npoAyKTOB [3]. flaHHbm cnoco6 BKJiKwaeT b ce6n AOCTaBKy 
npoAyKTa b 30Hy H3MepeHHH 3a cneT AeficTBiia cunbi Tflwec™, ocTaHOBKy 
ABH>KeHM5i npoAyKTa b 30He i/i3MepeHna npn noMoi±in 3annpaK>U4ew 3acnoHKM, 
10 pacnojio>KeHHoii HM>Ke 30Hbi H3MepeHi/m, ynnoTHeHne cbinynero npoAyKTa b 
30He M3MepeHM« nyTeM BuSpaUuft, H3MepeHne cneKTpocKoni/iHecKi/ix 
xapaKTepMCTMK ynnoTHeHHoro npoAyKTa b coctoahm/i noKO*, Bbirpy3Ky 
M3MepeHHoi4 npo6bi nyTeM OTKpbiTMfl 3acnoHKH. 

YcTpoMCTBO nnn peaiin3ai4nn nsBecTHoro cnoco6a H3MepeHi/m 
15 cneKTpocKonnHecKMX cbomctb cbinynux npoAyKTOB coctomt M3 KaHana 
(Tpy6onpoBOAa), no KOTopoMy ABWweTCfl cbinynuM npoAyKT; 30Hbi H3MepeHna, b 
kotopom noTOK npoAyKTa MMeeT cocTaBn*K)LAyK> BAonb HanpaBneHwa cmibi 
Tfl>i<ec™; M3MepMTejibHoro onTunecKoro OKHa; onTi/inecKoro 6noKa 
cneKTpocKonnMecKnx M3MepeHnii; KnanaHa (3acjioHKn), pacnojioweHHoii HH>Ke 
20 onTunecKoro OKHa m 3annpaK)LL|ero 30Hy n3MepeHna nnn ocTaHOBKM ABM>KeHHfl 
npoAyKTa b 30He i/i3MepeHna; oTBeTB i/iTen^i AononHHTeiibHoro KaHana 
(6aiinaca), pacnono>KeHHoro Bbiiue 30Hbi n3MepeHi/ia n o6ecneHMBaK)ii4ero 
3aAaHHbiii ypoBeHb npoAyKTa b 3anepTOM 30He M3MepeHi/ia n HenpepbiBHoe 
ABM>KeHne npoAyKTa no ocHOBHOMy KaHaxiy; a TaioKe npuBOAa, co3AaK)U4ero 
25 Bn6pai4nn 30Hbi n3MepeHiia c qexibK) ynnoTHeHMfl npoAyKTa. 
3AMEIMK)mHH JIHCT (IIPABHJIO 26) 
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flaHHbiii cnoco6 m ycTpowcTBo fln« ero peann3ai4Mii o6ecneHMBaK)T 
aBTOMaTunecKyK) 3arpy3Ky m Bbirpy3Ky npo6bi. n octoh h h 39\ w Bocnpoui3BOflHMa* 
nnoTHOCTb npoAyicra b 30He H3MepeHH5i o6ecneHHBaeTC* nocToaHHbiM ypoBHeM 
npoflyKTa n ynnoTHeHneM npoflyKTa nepefl i/i3MepeHii*Mirf npi/i noMOLfli/i 
5 Bn6pai4MM. 

OCHOBHbIM HeAOCTaTKOM M3BeCTHOrO CnOCOOa H3MepeHH5R 

cneKTpocKonnHecKnx cbomctb cbinynux npoflyKTOB i/i ycTpowcTBa Arm ero 
peanM3auiMii flBJiaeTCfl to, mto Bn6pauiMH, KOTopbie ncnonb3yK)TC« flna 
ynnoTHeHM^ npoflyKTa b soHe M3MepeHi/ia m nanyHemifl oflHopoflHow hjiothoctm, 
io MoryT npuBecTM k HapymeHHK) iocthpobkh onTunecKoro 6noKa ycTpowcTBa, hto b 

CBOK) OHepeflb npilBOflMT K CHM>KeHHIO flOCTOBepHOCTM 1/1 BOCnpOM3BOflMMOCTM 

pe3ynbTaTOB i/i3MepeHwfi, a i/icnonb30BaHne pa3nnHHbix MeTOflOB Bn6po3aLiinTbi 
onTunecKoro 6noKa cymecTBeHHO ycnoKH^eT ycTpowcTBo n noBbimaeT ero 

CTOHMOCTb. 

15 Han6onee 6jim3kmm k 3aflBHfieMOMy H3o6peTeHMK> no coBOKynHOCTi/i 

cymecTBeHHbix npn3HaKOB ABnaeTCfl cnoco6 m ycTpowcTBO fljia n3MepeHMfl 
cneKTpocKoniiHecKMX cbomctb cbinynwx npoflyKTOB [4]. Cnoco6 BKntoMaeT b ce6a 
AOCTaBKy M3Mep5qeMOM npoSbi b 30Hy M3MepeHH« npi/i noMomn ycTpowcTBa 
nopMMOHHoii 3arpy3KM, KOTopoe noflaeT onpefleneHHoe KOJinnecTBO nopuuM 

20 npoflyKTa, npuneM 30Ha i/i3MepeHn* BbinoiiHeHa b BMfle BepTHKanbHofi luaxTbi, 
3aKpbiBaK)iiieMCfi BHH3y Ha BpeMH 3arpy3KM h M3MepeHnfi cnei4nanbHbiM 
3annpaK)innM ycTpowcTBOM , 3aTeM npoBOflWTca perncTpaMMfl 

CneKTpOCKOnMHeCKMX CBOMCTB npo6bl B HenOflBI/l>KHOM COCTOflHl/IH. TaKMM 

o6pa30M, b npoLjecce n3MepeHMM HccneflyeMaa npo6a nonepeMeHHO to 
3AMEHJiromHH JIHCT (IIPABHJEO 26) 
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flBl/DKeTCfl, TO HaXOAHTCfl B COCTOflHMM nOKOfl, npuneM M3MepeHne 

cneKTpocKonnHecKwx xapaicrepi/icTHK nponcxoAHT b mom6ht nokoa. 

YcTpoiiCTBO nna pea.ni/i3aLini/i i/i3BecTHoro cnoco6a i/i3MepeHH* 
cneKTpocKonnHecKnx cbomctb cbinywux npoflyKTOB coctout M3 3arpy30HHoro 
5 6yHKepa, 6noKa nopmiOHHofi 3arpy3KH 3epHa, BbinanHeHHoro b BMfle 
nonacTHoro Koneca, BepTMKanbHOM uuaxTbi, 6noKa i/i3MepeHna cneKTpaxibHbix 
xapaKTepwcTMK, 3anwpaioinero 6noKa, KOTopbiw Bpewm ot BpeMeHM 3annpaeT 
Bep-n/iKanbHyio luaxTy, m 6yHKepa Bbirpy3KM. 

AaHHbiii cnoco6 n ycTpowcTBO flji^ ero peajiM3aL(Mn o6ecneHMBaioT 
10 no/iHOCTbK) aBTOMaTimecKyK) 3arpy3Ky m Bbirpy3Ky npo6bi, hto cymecTBeHHo 
yBennHMBaeT CKopocTb aHann3a n o6ecneHMBaeT He3aBMCMMOCTb pe3ynbTaTOB 
ananma ot HaBbiKOB onepaTopa. 

OflHaKO flaHHbiw cnoco6 v\ ycTpowcTBO He o6ecneHHBaK>T nocTO*HCTBO 

FIJIOTHOCTM npOflyKTa B 30He H3MepeHMfl C Heo6xOAHMOM TOHHOCTbK). B 
15 yCTpOMCTBe He npeAyCMOTpeHa B03MO>KHOCTb TOHHOrO KOHTpOJlfl 3a 06l>eM0M 

M3Mep5ieMOM nopuww npoAyKTa b 30He ii3MepeHHfl, n 3HaHMTenbHbie 

HeOAHOpOAHOCTM nnOTHOCTM npOAyKTa B 30He I/l3MepeHl1fl MOryT B03HHKHyTb, 

HanpuMep, b cnynae npnnnnaHi/m npoAyKTa k nonacTflM 3arpy30HHoro Koneca, 
hto oneHb Bepo^THO npn H3MepeHi/in npoAyKTOB noBbiiueHHOM BJiawHoc™. 
20 KpoMe Toro, OTcyTCTByeT B03MO>KHOCTb nepecTpoMKM AJiUHbi oriTMHecKoro nyTM 
b 3aBMCHMOCTM ot cneKTpocKonnHecKnx xapaKTepucTMK nccneAyeMoro 

npOAyKTa, HTO CHH>KaeT TOHHOCTb H BOCnpOH3BOAHMOCTb M3MepeHMM. 

3aAaneM HacTO*miero M3o6peTeHi/m flBnaeTC* nonyneHne BbicoKOM 
AocTOBepHOCTH n BocnpoM3BOAHMOc™ pe3yxibTaTOB cneKTpocKonnHecKnx 

3AMEHJiromHH JIHCT (IIPABHJEO 26) 
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H3MepeHMM, npM BblCOKOM OflHOpOAHOCTM M nOCTOflHHOM nJlOTHOCTM 

nccneAyeMoro npoflyKTa b 30He H3MepeHiia. 

nocTaBneHHaa 3aflana pewaeTCfl rpynnofi H3o6peTeHnfi, o6-beAHHeHHbix 
eflMHbiM n3o6peTaTenbCKMM 3aMbicnoM. 
5 1. Cnoco6oM M3MepeHM5q cneicrpocKonnHecKnx cbomctb cbinynnx 

npOAyKTOB, 3aKJlK)HaK)LUlMMCfl B TOM, MTO npo6y AOCTaBJlflK)T B 30Hy M3MepeHM5R 

nopuMJiMM, npuHeM nnn nariHoro 3anonHeHHfl 30Hbi M3MepeHn*i 3arpy>KaK)T 
HecKO/ibKO nopMMfi (He MeHee AByx), 3acbinafl nopquw nonepeMeHHO 
npeuiMyLLiecTBeHHO b pa3Hbie o6nac™ ropn30HTaribHoro ceneHMfi 30Hbi 
io H3MepeHMfl, o6ecneMHBafl paBHOMepHyjo yKnaAKy n nocTOHHHyio nnoTHOCTb 
npoAyKTa b 30He n3Mepemifl, 3aTeM npon3BOAflT penncTpaLjwo 
cneKTpocKonnHecKMX cbomctb npo6bi b HenoABM>KHOM coctohhhh m 
nocneAyK)Li4yK) Bbirpy3Ky npo6bi H3 soHbi H3MepeHi/ifl. 

2. Cnoco6oM M3MepeHi/ifl cneKTpocKonnMecKnx cbomctb cbinynwx 
15 npoAyKTOB, OTriMHajoinnMC^ TeM, hto pemcTpaui/iK) cneKTpocKonnHecKMX 

cbomctb npo6bi npon3BOA^T npn RnwHe onTHMecKoro ny™ 30Hbi H3Mepem/m, 
KOTopaa A aeT MaKCHMajibHyjo TOHHOCTb M3MepeHHM n ycTaHaBJiMBaeTca b 
3aBMCMMOCTM ot BenuMMHbi onTHHecKoro nomomeHHfl MSMepaeMoii npo6bi b 
nccneAyeMOM cnempajibHOM A^ana30He, o6ecneHMBafl BennnnHy orrniHecKofi 
20 nnoTHOCTM H3MepaeMofi npo6bi b 3aAaHHOM Anana30He Aonycn/iMbix 3HaneHMM. 

3. YCTpOMCTBOM {\T\9\ M3MepeHM« cneKTpocKoniiHecKi/ix CBOMCTB CbinyHMX 
npoAyKTOB, BKiiK>HaK)LL|MM 3arpy30MHbiM 6yHKep, BxoAHoe (npneMHoe) 
OTBepcTMe, 6jiok nopMWOHHofi 3arpy3KM co cpeACTBaMi/i nocneAOBaTe/ibHOM 
paBHOMepHow 3arpy3KM npoAyKTa noowepeAHO b pa3Hbie oSnacTM 

25 ropn30HTanbHoro ceneHM^ 30Hbi i/i3MepeHMfl, 30Hy M3MepeHi/ifl, 6jiok i/i3MepeHH*, 
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6noK 3annpaHiifl 30Hbi n3Mepemifl, BbixoflHoe (Bbirpy30HHoe) OTBepcme u 
6yHKep Bbirpy3KH. 

npeflno>KeHbi pa3JiwHHbie BapwaHTbi peann3auiwn cpeflCTB 
nocneAOBaTenbHOM paBHOMepHow 3arpy3KH npoflyKTa b pa3Hbie o6nac™ 
5 ropn30HTaribHoro ceneHMfl 30Hbi M3MepeHHfl, KOTopbie noflpoGHO ormcbiBaiOTCfl 

HM>Ke. 

4. ripeflnoKeHO, CHa6flMTb 30Hy nsMepeHHfi ycTpoiicTBa cpeflCTBaMM 

M3MeHeHMfl OnTMHeCKOM A^^Hbl B 3aBHCHMOCTM OT BeJlHHHHbl OnTHHeCKOFO 

nornomeHMfi npo6bi npoAyKTa b nccneflyeMOM cneKTpanbHOM Awana30He. 
10 npeA/io>KeHO ncnonHeHne 6noKa 3anwpaHiifl 30Hbi H3MepeHMfl b bma© 

AOsaTopa, ocyiijecTBJiflJOLnero nopm/iOHHyK) Bbirpy3Ky npoAyKTa m 30Hbi 
M3MepeHM«. 

ripeAno>KeHbi pa3JiHHHbie BapnaHTbi wcnonHeHUfl OTAe/ibHbix 6jiokob 
ycTpowcTBa, noAPo6Hoe onucaHne KOTopbix npHBOAHTCfl Ranee. 

15 

CymHOCTb M3o6peTeHM5i 3aKnK)HaeTCH b tom, hto npeAJiOKeHHaa 

coBOKynHOCTb npn3HaKOB no3BOJi5ieT npn M3MepeHMM cneiorpocKonnHecKnx 

xapaKTepucTMK cbinynux npoAyKTOB o6ecnem/iTb BbicoKyio CTeneHb 

OAHopoAHOCTM n nocTO^HHyK) nnoTHOCTb npoAyKTa B 30He M3MepeHH51, 3a cneT 

20 nopquoHHOM 3arpy3KH c paBHOMepHbiM pacnpeAeneHiieM npoAyKTa no nnomaAM 

ropn30HTanbHoro ceMeHi/m 30Hbi n3MepeHHfl, no3BOJi*eT ocywiecTBi/iTb 

nepecTpoMKy ajiuhw onTunecKoro nym n noACTpowKy AJWHbi b 3aBnciiMOCTH ot 

onTunecKoro nomouLieHMfl b n3MepfleMOM cneicrpanbHOM Awana30He u 

nnoTHOCTM 3acbinKM wccneAyeMoro npoAyKTa b 30He i/i3MepeHHfl, h rapaHTupyeT 

25 BbicoKyK) AocTOBepHOCTb m BocnpoM3BOA^MOCTb pe3ynbTaTOB M3MepeHMM. 
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CymHOCTb 3a5RBnfieMoro H3o6peTeHMfl noacHfleTca HepTeaoMM, rp,e: 

Ha dpwr. 1 npMBefleHO cxeMaTunecKoe M3o6pa>KeHne 3aaBrmeMoro 
ycTpowcTBa nna n3MepeHH^ cneicrpocKonnHecKi/ix cbomctb cbinynux npoflyKTOB; 

5 Ha (jpwr. 2 noKa3aHa cxeMa 6noKa nepecTpoMKn onTunecKOM ajihhh 30Hbi 

M3MepeHM5q; 

Ha ct>nr. 3 noKa3aH ofliiH M3 BapwaHTOB SnoKa noptiHOHHoii 3arpy3Ki/i, 
BbinonHeHHoro b s\Af\e nonacTHoro Koneca; 

Ha cjDnr. 4 noKasaHbi pa3nnHHbie BapwaHTbi cfcopMbi nonacTew i/t 
10 nocjieflOBaTenbHOCTb mx pacnonoweHwa Ha Konece; 

Ha (jpwr. 5 noKasaH BapnaHT 6noKa nopMMOHHoii 3arpy3KH, BbinonHeHHoro 
b BMfle KOHBeiiepHOM neHTbi c nonacTHMn; 

Ha cfc>nr. 6 noKa3aHbi pa3JiwHHbie BapwaHTbi c£opMbi nonacTert n 
nocneflOBaTe/ibHOCTb mx pacnonoKeHna Ha neHTe; 

15 Ha <t>wr. 7 noKa3aH BapnaHT 6noKa nopunoHHOM 3arpy3KH, BbinonHeHHoro 

b BMfle lUHeKa c flononHMTenbHbiM ycTpotfcTBOM b bma© aBTOMaTMHecKow 
3acnoHKM cneunanbHOM 4>opMbi aji* paBHOMepHOM 3acbinKM npoAyKTa no 
nnomaAH ropn30HTanbHoro ceneHMfl 30Hbi n3MepeHM5i. 

Ha cjpwr. 8 noKa3aH oahh M3 BapwaHTOB 6noKa 3anwpaHHfl 30Hbi 
20 M3MepeHH«, BbinonHeHHoro b bma© WHeKa; 

Ha cjDnr. 9 noKa3aH BapnaHT 6noKa 3annpaHH* 30Hbi H3MepeHi/m, 
BbinonHeHHoro b bma© nonacTHoro Koneca; 
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Ha dpwr. 10 noKa3aH BapnaHT 6noKa 3ani/ipaHMfl 30Hbi H3MepeHMfl, 
BbinonHeHHoro b BMfle KOHBetfepHotf neHTbi; 



3a5iBn«eMbiii cnoco6 H3MepeHMfl cneicrpocKonnHecKHX xapaKTepucTMK 

5 cbinynux npoflyKTOB o6ecneHHBaeT BbicoKyio oflHopoflHOCTb v\ nocTOHHHyK) 
nnoTHOCTb nccneflyeMoro npoflyKTa b 30He M3MepeHHfl 6naroAapfl TOMy, hto 
npn 3arpy3Ke npoflyKT flocTaBJi^JOT b 30Hy M3MepeHHfl nopqufiMM, m paBHOMepHO 
pacnpeAen^ioT no nnomaAH ropn30HTajibHoro csneHM^i 30Hbi M3MepeHHfl 3a 
cneT noonepeAHOM 3arpy3KM b pa3Hbie o6nac™ 30Hbi H3Mepem/ifl. 

10 flonojiHMTexibHO AaHHbiw cnoco6 o6ecneHMBaeT MaKCHManbHyio TOHHOCTb 
M3MepeHnCi 6naroAapfi ycTaHOBKe ajiuhh onTunecKoro ny™ 30Hbi H3MepeHi/ifl, 
npn KOTopoM, onTunecKa^ nnoTHOCTb M3Mep^eMOM npo6bi b HccneAyeMOM 
cneKTpaxibHOM Anana30He nonaAaeT b 3aAaHHbiii Anana30H Aonycn/iMbix 
3HaHeHHM. KpoMe Toro, B03MO>KHOCTb nepecTpowKH A-nnHbi onTunecKoro ny™ 

15 no3BonaeT npoBOAHTb n3MepeHna lunpoKoro A^ana30Ha npoAyKTOB c 
cymecTBeHHO OTnunaiOLUHMMCfl onTimecKMMH CBoticTBaMn. 

3aflBnfleMbM cnoco6 peanw3yeTC* ycTpowcTBOM ann M3MepeHi/i* 
cneKTpocKonMHecKwx cbomctb cbinynux npoAyKTOB, KOTopoe BKJiKDHaeT 
3arpy30HHbiw 6yHKep 1, coeA^HeHHbiM nepe3 BXOAHoe (npneiviHoe) OTBepcTue 2 

20 c 6jiokom nopuinoHHOM 3arpy3KM 3 (cm. dpwr. 1). Bjiok nopui/ioHHoii 3arpy3Ki/i 
coeAMHeH nepe3 cneunanbHbM KaHan 4, c 30hom H3MepeHum, pacnono>KeHHoii 
HH>Ke 6noKa nopunoHHOM 3arpy3KM m BbinoriHSHHOM b bma© onTMHecKofi KiOBeTbi 
5, b KOTopow npn noMOLLin 6noKa H3MepeHi/m 6 nponcxoA^T M3MepeHMH 
cneKTpocKonnHecKux xapaicrepMCTHK. OnTiiHecKaa KJOBeTa CHa6>KeHa 6jiokom 

25 nepecTpoMKM on™necKoCi A^WHbi 7, j"m6o npeAycMOTpeHa B03MO>KHOCTb 
3AMEIWIOmHH JIHCT (nPABHJIO 26) 
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B3aHM03aMeHfleMOCTI/l HeCKOJTlbKMX KKDBeT C pa3HblMM OnTMMeCKHMM flJlUHaMH. 

Hn>KH^fi nacTb KK)BeTbi 5 3annpaeTca 6jiokom 3ani/ipaHi/m 30Hbi H3MepeHHfl 9, 
KOTopbiCi ocTaHaBJiMBaeT ABM>KeHne npoflyicra Ha Bpeivm cneKTpocKonnnecKnx 
M3MepeHMM, a nocne OKOHHaHH* M3MepeHMM ocymecTBJiflK>T Bbirpy3Ky 
5 M3MepeHHoii nopuuM npoAyKTa nepe3 BbixoflHoe oTBepcTue 11b cnei4nanbHbiii 
KOHTewHep 12. flononHi/rrenbHO b ycTpoMCTBB npeflycMOTpeHa B03MO>KHOCTb 
ycTaHOBKM 6noKa kohtpojia ypoBHfl 3ananHeHi/m KK)BeTbi 8, KOTopbiii coctomt U3 

AByX OnTMHeCKMX A^THMKOB, OnpeAe/lfllOlUMX MUHMMaJlbHblM AOnyCTMMbltl 

ypoBeHb M3MepfleMoro npoAyKTa h m i n , pacnojio>KeHHbM HM>Ke 30Hbi i/i3MepeHna 

10 5, h MaKCMManbHO AonycTMMbiii h max ypoBeHb, pacnono>KeHHbiM Bbiiue 30Hbi 

M3MepeHM« 5. Bjiok nepecTpoMKM onTimecKoCi A^^Hbi 7 (cm. cjpwr. 2) coctomt W3 

noABM>KHOii CTeHKM onTMHecKOM KK)BeTbi 13, aneKTpoMexaHMHecKoro npMBOAa 14 

n 6noKa M3MepeHM5i a^whw onTMnecKoro ny™, BKruoHajomero b ce6* a^thmk 

HanajibHoro nono>KeHi/ifl noABi/i>KHoft cjenm (Mi/iHHManbHaa orrn/mecKaa rtmahs 

15 KioBeTbi npn ii3MepeHnax) 15, asthmk n3MepeHn* A^UHbi KtoBeTbi (HanpuMep, 

cneTHMK o6opoTOB Bana aneKTpoMexaHnnecKoro npuBOAa) 16. OTJiMHUTenbHOM 

nepTOM 3aflBrmeMoro ycTpoiicTBa nsnnercn to, hto, 6jiok nopuiMOHHofi sarpy3KM 

3, CHa6>K6H cneunaribHbiMM cpeACTBaMM a^ ocymecTBrieHi/m paBHOMepHoii 

nopunoHHOM 3arpy3KM npoAyKTa b 30Hy n3MepeHiifl 5. flaHHbie cpeACTBa 

20 o6ecneHMBaK)T noonepeAHyK) 3acbinKy HecKoribKnx nopLinw (He MeHee AByx) 

paBHoro o6"beMa, b pa3Hbie o6nac™ ropn30HTanbHoro ceneHU^ 30Hbi 

n3MepeHH^. Kpowie Toro, B03MO>KHOCTb nepecTpoMKH a^hhw onTMMecKoro ny™ i/i 

noACTpowKM AiiUHbi b 3aBMCHMOc™ ot omrwHecKHX cbomctb nccneAyeMoro 

npoAyKTa no3BonfleT cymecTBeHHO noBbicnTb AocTOBepHOCTb pe3ynbTaTOB 

25 i43MepeHMM. B 3aBncnMOCTH ot onTMHBCKoro nom 01140 huh nccneAyeMoro 
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npoflyKTa b H3MepaeMOM cneicrpanbHOM flnana30He onTHHecKa* flnnHa 30Hbi 
H3MepeHMH 5 noA6wpaeTCH TaKMM o6pa30M, hto6h onTHHecKaa nnoTHOCTb 
npo6bi Haxoflnnacb b 3aflaHHOM flnana30He flonycTMMbix 3HaneHHM, npn 
KOTopbix onTHManbHO Mcnojib3yeTca flMHaMMHecKUM flnana30H 6noKa 

5 M3MepeHMM 6 m o6ecneMHBaeTC5i MaKCHManbHoe cooTHomeHwe ci/iman/wyM, mto 
m rapaHTwpyeT TOHHOCTb n BOcnpoM3BOflMMOCTb pe3ynbTaTOB M3MepeHHM. 
flononHMTenbHO, BBefleHue 6noKa kohtpojia ypoBHa 3anojiHeHna KioBeTbi 8 w 
McnonHeHne 6noKa 3anwpaHi/m 3ohw n3MepeHHfl b BMfle fl03aTopa 10 flaroT 
noTeHUnanbHyio B03MO>KHOCTb aBTOMaTunecKoro kohtpojia o6"beMa 

10 H3MepfleMOi?i nopi4MM npoflyKTa c BbicoKOM TOHHOCTb K), npi/i CMHxpoHHOM pa6oTe 
6noKa nopunoHHOM 3arpy3KH 3 w fl03aTopa 10, hto MO>KeT 6biTb ncnojib30BaHO 
Ana nepecTpoMKM onTunecKOM flnnHbi KKDBeTbi 5 6e3 nojiHow Bbirpy3KH npoAyKTa 
H3 30Hbi n3MepeHM5R, fliifi coKpameHiifl BpeMehM aHanui3a v\ yMeHbUjeHiia 
MMHUManbHoro o6"bei\/ia nccjieflyeivioro o6pa3Ma. 

is flanee npwBeAeHbi BapuaHTbi HcnoiiHeHi/m nacTePi ycTpoficTBa. 

Bjiok nopunoHHoti 3arpy3Kn MO>KeT 6biTb BbinonHeH b BMfle nonacTHoro 
Koneca 17, KaK noKa3aHO Ha dpwr. 3. 06-beM npocTpaHCTBa Me>KAy coceAHMMM 
nonacTfiMM AonweH 6biTb 6onbine neM B03MO>KHbM MaKCMMaiibHbiM pa3Mep 
MacTnui (3epeH), o6pa3yK3UU|nx cbinyHMe npoAyKTbi, nnn i/i3MepeHMH KOTopbix 

20 SyAeT wcnojib30BaTbc* AaHHoe ycTpoficTBo (HanpuMep, 3epeH KyKypy3bi), b 

TO>Ke Bpewm, 3tot o6*beM Aon>KeH o6ecneHMBaTb noiiHoe 3anonHeHne 

onTMHecKow KKDBeTbi 3arpy3Koii HecKOJibKMX nopuuM (KaK MMHMMyM Asyx), n 

noaTOMy, He Aon>KeH npeBbiwaTb nonoBUHbi MUHMMa/ibHoro o6*beMa 30Hbi 

M3MepeHHfl (o6"bewia 30Hbi w3MepeHHfl npu MMHMMajibHOM onTMMecKow Rnwne). 

25 npuneM, b KanecTBe cpeACTBa a^^ nocneflOBaTejibHoii paBHOMepHOM 3arpy3Kn 
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npoAyKTa noonepeflHO b pa3Hbie o6nac™ ropn30HTanbHoro ceMeHM* 30Hbi 
M3MepeHiifl, ncnojib3yK)TC^ nonacTM c pa3Hofi cjDopMOM noBepxHoc™, 
pacnono>KeHHbie Ha Konece b 3aflaHHOM nocneflOBaTexibHOCTH (cj^nr. 4), 
o6ecnennBaK)Li4eM paBHOMepHyjo yKnaflKy npoAyKTa no nnomaflu 

5 ropw30HTajibHoro ceMeHwa 30Hbi H3MepeHHH, cjDopMa noBepxHoc™ nonac™ 
onpeflenfleTca o6nacTbK) ropi/i30HTanbHoro ceneHUfl 30Hbi i/i3MepeHHfl, b 
KOTopyK) aaHHaa nonacTb npenMyu4ecTBeHHO 3arpy>KaeT nopLiwo npoayKTa. 
HanpuMep, b c/iynae noonepeflHoro HaioioHa nonacTew OTHOCMTenbHO 
nnocKoc™ nepneHflMKyn^pHOM ocu BpameHMfl Koneca hoa HeKOTopbiM yrnoM 0 

10 (cm. cjDnr. 4), npoAyicr noonepeflHO 3acbinaeTca b pa3Hbie ctopohn KioBeTbi, neM 
v\ o6ecneHHBaeTC^ BbicoKaa paBHOMepHOCTb 3anojiHeHMH n nocTOAHCTBO 
nnoTHOCTM npoflyKTa b 30He M3MepeHna. Ha dpwr. 4 npuBefleHbi TaK >Ke 
HeKOTopbie flpyrne npniwepbi cjx>pMbi nonacTew h hx nocneflOBaTenbHocTb 
pacnono>KeHM^ Ha Konece. C Me/ibK) Hai/i6onee nanHoro 3anonHeHHH nonacTM 

15 Koneca npoflyKTOM m o6ecneHeHHfl npi/i 3acbinKe nocTOHHHoro oSteivia 
OTAenbHbix nopuuM, BxoflHoe (npi/ieMHoe) OTBepcTue 2 MO>KeT SbiTb CMemeHO 
OTHOCMTenbHO BepTHKanbHoii jiuhmh npoxofl^LiJieM nepe3 ocb BpaiyeHM^ Koneca 
(dpwr. 3), a HanpaBneHne BpameHHfl Bbi6wpaeTCfl TaK, hto nonacTb Koneca npn 
3anonHeHMM nccneflyeMbiM npoflyKTOM ABn>KeTCfl BBepx (b HanpaBneHnn 

20 BXOflHOrO OTBepCTM5l). 

BbixoAHoe OTBepcTue 11 TaK >Ke MO>KeT SbiTb CMemeHO OTHOcnTenbHO 
B©pTMKanbHOM jiuhmi npoxoflflmew nepe3 ocb BpameHWfi Koneca no 
HanpaBneHMK) flBM>KeHi/ifl nonacTeii (cj)nr. 3), stum o6ecneHiiBaeTCfl 3acbinKa 

3epHa paBHOMepHbIM nOTOKOM MHHi/lMaJlbHOW TOnii4MHbl. 
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Bjiok nopMMOHHoii 3arpy3KM Mo>KeT 6biTb TaK >Ke BbinonHeH b BMfle 
KOHBewepHOM neHTbi 18, KaK noKa3aHo Ha cfcwr. 5., npn stom Arm 3arpy3KM 
npoflyKTa nopMWHMH paBHoro oS-bewia Ha neHTe ]A3rojaBn\ABa\orc9\ jionac™ mjim 
BbieMKM. 06*beM OTflenbHOM BbieMKM hum npocTpaHCTBa Me>Kfly coceAHUMH 

5 nonacT^MM flon>KeH 6biTb 6onbiue neM B03MO>KHbM MaKCMManbHbiii pa3Mep 
HacTnu (3epeH), o6pa3yK)iniix cbinynne npoflyKTbi, a^* H3MepeHna kotopnx 
6yAeT ncnorib30BaTbCfl A^HHoe ycnpoiiCTBO (HanpMMep, 3epeH KyKypy3bi), b 
TO>Ke Bpewi* 3tot o6i>eM Aon>KeH o6ecneMMBaTb nonHoe 3anonHeHne 
onTMHecKOM KK)BeTbi 3arpy3KOM HecKonbKnx nopMi/m (KaK MMHMMyM AByx), M 

io noaTOMy, He Aon>KeH npeBbiuiaTb nonoBUHbi MUHUMajibHoro o6"bei\/ia 3ohn 
M3MepeHMfl (o6-beMa 30Hbi M3MepeHHfl npn MUHMManbHoii omri/iHecKoii A-n^He). B 
KanecTBe cpeACTBa f\na nocneAOBaTeiibHOM paBHOMepHoii 3arpy3KH npoAyKTa b 
pa3Hbie o6jiacTM ropn30HTanbHoro ceMeHMm 30Hbi H3MepeHMfl ncnonb3yK>TCfi 
nonacTM c pa3JiwHHOM cjDopMOM noBepxHOCTM, pacnono>KeHHbie Ha neHTe b 

15 3aAaHHoti nocneAOBaTenbHOCTM (<jpv\r. 6), oSecneHHBaiOLneii paBHOMepHyio 
yioiaAKy npoAyKTa no nnomaAn ropM30HTanbHoro ceHeHwa 30Hbi H3MepeHna, 
npuneM cfcopMa noBepxHOCTi/i nonac™ onpeAenfleTCfl oSnacTbio 
ropw30HTanbHoro ceneHHa 30Hbi n3MepeHM*, b KOTopyra fXBHHan nonacTb 
npenMymecTBeHHO 3arpy>KaeT nopuuK) npoAyKTa. Hanpwviep, b cnynae 

20 noonepeAHoro HaicnoHa nonacTetf OTHOCMTenbHO HanpaBneHH* ABMweHWfl 
neHTbi noA HeKOTopbiM ymoM 0 (cm. 4>nr. 6), npoAyKT noonepeAHO 3acbinaeTC* 
b pa3Hbie CTopoHbi KioBeTbi, neM i/i oSecnennBaeTCSR BbicoKaa paBHOMepHOCTb 
3anoiiHeHHfl m nocroflHCTBO nnoTHOCTM npoAyKTa b 30He H3MepeHiifl. Ha dpwr. 6 
npuBeAeHbi TaK >Ke HeKOTopbie Apyrne npwviepbi cfcopMbi nonacTew m BbieMOK m 

25 mx nocneAOBaTenbHOCTb pacnono>KeHM5q Ha rieHTe. 
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CpeflCTBO Ana nocneAOBaTenbHOM paBHOMepHoii 3arpy3KM npoflyicra b 
pa3Hbie o6riacTii ropw30HTanbHoro ceveHwa 30Hbi M3MepeHMfl Mo>KeT 6biTb 
BbinonHeHO b BUfle aBTOMa-n/inecKoii 3acnoHKM cneunaribHOM cfropMbi 19, 
OTKpbiBaK)U4eii b pa3Hbie MOMeHTbi BpeMeHU pa3Hbie o6nacTM ropn30HTanbHoro 

5 CeHeHMfl 30Hbl \A3MepeH\A9\. OflMH H3 npUMepOB MCnOJlHeHU^ T3K0M 3aCflOHKM B 

BMfle BpaiiiaKDinerocfl Kpyra c oTBepcTM^MH, Haxoflauii/iMi/icfl Ha pa3HOM 
paccTO^HMM ot ocm BpauieHiifl npeACTaBJieH Ha cfti/ir. 7. Pa6oTa 3aonoHKi/i 19 
Aori>KHa 6biTb CMHxpoHH30BaHa c pa6oTOM 6/iOKa nopLiMOHHow 3arpy3KH 3. 
Bo3MO>KeH BapnaHT McnonHeHMfli, Korfla 3acnoHKa 19 wvieeT o6uhmm npuBOfl c 

10 6jiokom nopquoHHOM 3arpy3KH 3. ripi/i Hani/iHi/in 3acnoHKH 19 6jiok nopMMOHHOM 
3arpy3KH MO>KeT 6biTb TaK >Ke BbinonHeH b BMfle niHeKa 20 (cm. cjDnr. 7). 

flonojiHMTenbHO, Me>Kfly 6jiokom nopMHOHHOM 3arpy3Kn 3 h onTunecKOM 
KioBeTOw 5 MO>KeT 6biTb ycTaHOBJieHa neperopoflKa 21 (cm. dpwr. 3), KOTopaa 
pacceKaeT noTOK, rapaHTHpya 3acbinKy npoflyicra nopmifiMM Tpe6yeMoro 

15 o6"beMa paBHOMepHO no Bcew nnomaflu ropi/i30HTanbHoro ceHeHi/m 30Hbi 
M3MepeHM5^. B npocTeMuueM BapnaHTe neperopoflKa 21 MO>KeT 6biTb BbinoiiHeHa 
b BMfle nnacTMHbi, pacnono>KeHHo£i b KaHane 4 napan/iejibHO HanpaBJieHwo 
pacnpocTpaHeHM^i CBeTOBoro jnyna n pa3flenflioLLiafl KaHan 4 Ha flBe ceKunn. 
CoBMecTHoe ncnonb30BaHne 3Toii neperopoflKH c 6jiokom nopm/ioHHofi 3arpy3KM 

20 3, BbinonHeHHbiM b BMfle nonacTHoro Koneca miw KOHBefiepHofi neHTbi c 
nonepeMeHHO HaKnoHeHHbiMM jionacTAMM o6ecnewnBaeT 3arpy3Ky npoflyicra b 
KtoBeTy 5 nonepeMeHHO nepe3 pa3Hbie ceKuiwn KaHana 4, neM rapaHTupyeTca 
Han6onee nnoTHoe, oflHopoflHoe m Bocnpow3BOflWMoe 3anoriHeHne KioBeTbi 5. 

Bjiok 3annpaHi/ia 30Hbi M3MepeHi/ifl 9 Heo6xoflMM flna ocTaHOBKM 

25 flBH>KeHMfl npoflyicra Ha BpeMfl M3MepeHHfi cneicrpocKonnnecKHX xapaicrepi/iCTHK 

3AMEH5IK)m;HH JIHCT (nPABHJIO 26) 
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1/1 yAanehMfl M3MepeHHOM npo6bi M3 30Hbi H3MepeHi/ifi. B npocTeiiujeM BapnaHTe 
6jiok 3armpaHi/ifl 30Hbi H3MepeHna wio>KeT 6biTb BbinoriHeH b BMfle 
aBTOMaTMMecKOM 3acnoHKi4, b 3tom cnyMae npw OTKpbiTMM 3acnoHKH 
Bbirpy>KaeTC^ Bee coAep>KHMoe 30Hbi i/i3MepeHM*. HcnonHem/ie 6noKa 
5 3annpaHHfi 30Hbi n3Mepem/ifl b bwa© A03aTopa 10 no3BOJi^eT ocymecTBneHue 
nopMMOHHoii Bbirpy3KH h flaeT noTeHuiMajibHyio B03MO>KHOCTb aBTOMaTunecKoro 

KOHTpOJlfl 06lDeMa l43MepfleMOM nopi^MM npOflyKTa C BblCOKOW TOHHOCTbK), MTO 

MO>KeT 6biTb ncnonb30BaHO ana nepecTpotiKM onTMHecKOM AJWHbi KK)BeTbi 5 6e3 
noriHOM Bbirpy3KM npoAyKTa H3 30Hbi n3MepeHM^, coKpamaeT BpeM* aHann3a n 

io yMeHbinaeT MUHMManbHbiM o6t>eM nccneAyeMoro o6pa3Ma. Bo3MO>KHbi 
pa3nnMHbie BapnaHTbi wcnonHeHWfl A03aTopa, HanpuMep, b bha© nonacTHoro 
Koneca (cm. dpwr. 7), b bma© WHeKa (cm. cf>nr. 6), vrnvi s bma© KOHBewepHoii 
neHTbi (cm. 4>w\ 8). 

AaHHoe ycTpowcTBO cjDy h kljm ohm pyeT cneAytomuM o6pa30M. 06pa3eui 

15 M3MepfieMoro npoAyKTa 3acbinaeTCfi b 3arpy30HHbM 6yHKep 1. Hpn homoljum 
6noKa nepecTpoiiKH A^HHbi onTMHecKoro ny™ 7 BbicTaBrmeTca 3aAaHHa« nrwina 
onTMMecKoro ny™, cooTBeTCTByK>u4a^ o>Ki/iAaeMOMy onn/MecKOMy nornou4eHMK> 
npoAyKTa b nccjieAyeMOM cneiapanbHOM Anana30He. YcTaHOBKa 3aAaHHOii 
AnnHbi onTunecKoro ny™ MO>KeT ocyLqecTBJifleTCfl aneKTpoMexaHi/wecKiiM 

20 npiiBOAOM 14, KOTopbiM CHaHana nepeBOAUT noABM>KHyK) CTeHKy 
nepecTpanBaeMOM KraBeTbi 13 b nono>KeHMe c MMHMMajibHO bo3mo>khom a^hhoCi 
onTHMecKoro ny™, 3aTeM aneiapoMexaHMMecKUM npi/iBOA 14 bkji k>h a©TCfl nnn 
nepeMemeHuifl fioabi/dkhom crenm 13 b CTopoHy yseniAHeHW* AJWHbi 
onTMMecKoro ny™, n npn npoxo>KA©H i/i \a noABH>KHOM ctbhkom HanaribHoro 

25 nojio>KeHHfl cpaSaTbiBaeT AaTMMK 15, a AaTMHK M3MepeHi/i* ahuhn on™HecKoro 
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nyTM 16 HannHaeT OTcneT M3MeHeHHfl onTunecKOM flnnHbi KKDBeTbi. Flo 
AOCTM>KeHMK) 3aAaHHoro 3HaMeHM5R onTunecKOM AJinHbi nepecTpanBaeMoii 
KJOBGTbi 5 aneKTpoMexaHMHecKMM npiiBOfl 14 ocTa h a bji m b a eTCH , BKruonaeTCfl 
6jiok nopunoHHOM 3arpy3KM 3 m nponcxoflMT nepBOHanajibHafl HacwnKa KiOBeTbi 

5 5. npoflyKT 3acbinaeTca ao MaKCMMaribHO AonycTi/iMoro ypoBHfi h max ., hto 
KOHTponnpyeTC^ 6jiokom KOHTporm ypoBHH 3anojiHeHi/ifl KioBeTbi 8, KOTopbm 
BbiAaeT cumaji Ha npeKpameHMe 3arpy3KM npn npeBbinieHwn AaHHoro ypoBHfl. B 
cnynae ncnormeHi/ifl 6noKa 3ani/ipaHMfl 30Hbi v\3Mepen\A9\ b BMAe AOsaTopa 10, 
o6ecneHMBaK)LLiero nopMMOHHyio Bbirpy3Ky, cymecTByeT B03MO>KHOCTb 6anee 

10 TOHHoro KOHTporifi ypoBH* npoAyKTa b 30He n3MepeHM5i. TaK, npn npeBbiLueHMM 
MaKCHManbHO AonycTMMoro ypoBHfl, aBTOMaTi/inecKH BKnioHaeTCfl A03aTop 10, 
KOTopbiM Bbirpy>KaeT onpeAeneHHoe KOJinnecTBO H3MepaeMoro npoAyKTa, 
npeBbiLiiajoiiiero ycTaHOBneHHbifi o6-beM, T.e. ao ypoBHfi hm ax , t©m caMbiM 
o6ecneHMBaeTC5i 3arpy3Ka b KioBeTy 5 BcerAa ao OAHoro w tofo >Ke ypoBH* 

15 npoAyKTa. 3acbinKa npoAyKTa npowcxoAMT OTAeiibHbiMM noputnflMH nocTOHHHoro 
o6-beMa, He npeBbiuiaioinero nonoBUHbi MMHUManbHoro o6i>eMa onTunecKOM 
KroBeTbi (06-beMa KioBeTbi npw MUHUMaiibHOM onTMHecKoCi A^^ine), 
nocxieAOBaTeribHO b pa3Hbie o6nacTi/i ropi/i30HTajibHoro ceneHMfi KK)BeTbi 5, MeM 
o6ecnem/iBaeTCfl paBHOMepHocTb h Bocnpow3BOAWMOCTb 3acbinioi. flaHHbiM 

20 anropnTM 3anojiHeHW5i KioBeTbi 5 i/i B03MO>KHOCTb BBeAeHM^ 6noKa KOHTpona 
ypoBHfl 3anonHeHMJR KK)BeTbi 8 oSecneHHBaeT OAHopoAHyK) BOcnpon3BOAMMyK) 
3acbinKy npoAyKTa v\ no3BonaeT H36e>KaTb H3MeHeHi/m ypoBH* 3anonHeHwa 
KKDBeTbi, Bbi3BaHHoro HepaBHOMepHOM pa6oTOM 6noKa nopMMOHHoPi 3arpy3KH 3, 
HanpuMep, BaneACTBwe 3annnaHHfl 3epeH nnn npminnaHi/m 3epeH k CTeHKaM 

25 3arpy30MHoro 6yHKepa. riocjie HanonHeHi/ia KJOBeTbi 5 npoi/icxoAirr 

3AMEH5IK)m;HH JIHCT (IIPABHJEO 26) 
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nepBOHaMaiibHoe H3MepeHne cneicrpocKonnHecKnx cbomctb npoflyKTa npn 
noMOi±(M SnoKa M3MepeHi/m 6. flpn stom Mcnonb3y5i 6jiok KOHTporm ypoBH* 
3anoriHeHHfl KKDBeTbi 8 m oflHOBpeMeHHO fl03aTop 10 (b ncnonHeHnn flrm 
nopMMOHHOM Bbirpy3Kn) bo3MO>kho ocymecTBrifiTb TOHKyio noflcnpoiiKy fljiHHbi 

5 onTunecKoro nym no ypoBHio cumana Ha Bbixofle 6noKa H3MepeHna 6, 6onee 
tom ho nofl6i/ipafi BeniiHMHy onTHHecKoii nnoTHoc™ npo6bi flaHHoro npoflyKTa 
Arm Han6onee nonHoro ncnonb30BaHWfi flHHaMi/mecKoro flwana30Ha. B MOMeHT 
noflCTpotiKH flniiHbi onTHMecKoro ny™ H3MepaeMbm npoflyKT b KK)BeTe 
noflflepwi/iBaeTca Ha ypoBHe h max 3a cweT coBMecTHoii cmhxpohhoPi pa6oTbi 

10 6noKa nopuwoHHofi 3arpy3Ki/i 3 v\ fl03aTopa 10. Hanpi/iMep, ecnn Heo6xoflHMO 
yMeHbLUMTb flnnHy onTunecKoro ny™, hto npHBOflHT k yMeHbweHHK) o6*beMa 
KfOBeTbi, OflHOBpeMeHHO c Sjiokom nepecTpoiiKM onTunecKoii flJiMHbi 
aBTOMaTunecKH BKnKDHaeTCfl fl03aTop, KOTopbM Bbirpy>KaeT Heo6xofl^Moe 
KOJiimecTBO npoflyKTa. B cnynae ecnn flnnHa onTi/inecKoro ny™ yBennnnBaeTca 

15 (yBennMHBaeTCfl o6"beM KioBeTbi), BKntonaeTCfl 6jiok nopuwoHHOM 3arpy3KM m 
npoflyKT flocbinaeTCfi flo ypoBHfl h max . TaKMM o6pa30M, ycTpowcTBO no3BormeT 
ocyuLiecTBJiflTb nepecTpoftay flfiHHbi onTunecKoro ny™ 6e3 hojihom Bbirpy3KM 
npoflyKTa H3 30Hbi i/i3MepeHHR riocne Toro, KaK cneKTpocKonMHecKne CBOMCTBa 
nepBoti npo6bi npoflyKTa M3MepeHbi, 1/1 ycTaHOBneHa onTHManbHaa flnnHa 

20 onTunecKoro ny™, nepBaa npo6a npoflyKTa BbirpywaeTca M3 KtOBeTbi npn 
noMOLL|M fl03aTopa, a flni/iHa onTunecKoro ny™ ocTaeTC* Hen3MeHHofi b xofle 
Bcew cepMM n3MepeHHM flaHHoro o6pa3ua. Cuman o tom, hto nepBaa npo6a 
M3Mep5ieMoro o6pa3Ma Bbirpy>KeHa H3 KioBeTbi, nocTynaeT c 6noKa kohtpojih 
ypoBH* 3ano/iHeHH5q KKDBeTbi 8 - ypoBeHb npoflyKTa b KtoBeTe HH>Ke h m i n . riocne 

25 3Toro npoucxoflMT 3arpy3Ka btopom npo6bi M3MepaeMoro npoflyKTa b KK)BeTy. 

3AMEH5IK)m;HH JIHCT (IIPABHJEO 26) 
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ripoflyKT 3arpy>KaeTCfl flo ypoBH* h ma x. flanee i/i3MepflK>T cneicrpocKoni/iHecKiie 
cBOMCTBa BTopow npo6bi npoAyicra. riocne nero npoAyKT BbirpywaeTca H3 
KKDBeTbi ao ypoBHfl HM>Ke, neM h min , hto o6ecneHHBaeT nonHoe o6HOBJieHMe 
MccneAyeMoro npoAyKTa b 30He n3MepeHi/m. flaxiee mhkti 3arpy3KM, H3Mepem/ifl 

5 CneKTpOCKOnMMeCKMX CBOMCTB, M Bbirpy3KI4 nOBTOpfleTCfl HeCKOJIbKO pa3, o6blHHO 

10-20 pa3. Flo 3aBepujeHMKD qi/iKna M3MepeHwCi wccjieAyeMbM npoAyKT 
noriHOCTbK) Bbirpy>KaeTCfl m ycrpoiicTBa, hto o6ecneHMBaeTCfl pa6oTOM 6noKa 
nopuHOHHofi 3arpy3KM 3 npw OTKpbiTOM 6noKe 3anwpaHi/ifl 30Hbi H3MepeHi/ifl 9 
hj™ npn COBM6CTHOM pa6oTe c A03aTopoM 10 b TeneHMe 3aAaHHoro 
10 npoi\/ie>KyTKa BpeiweHH, nocne Toro, KaK ypoBeHb npoAyKTa OKa3anc« hh>ks 
ypoBH* h min . 

3a^BJi5ieMoe M3o6peTeHne o6ecneMMBaeT BbicoKyio AOCTOBepHOCTb w 
BOcnpon3BOAHMOCTb pe3ynbTaTOB M3MepeHHii GnaroAapa Han6ojiee 
OAHopoAHOM n Bocnpow3BOAHMoii 3arpy3Ke npoAyKTa b 30Hy n3MepeHMfl m 

15 B03MO>KHOCTM nepeCTpOMKM A™Hbl OFITHHeCKOrO nyTM B 3aBMCHMOCTM OT 

onTMHecKoro nornoiuieHiifl npoAyKTa b nccneAyeMOM cneKTpanbHOM A^ana30He. 
OTJiMHMT6JibH0M nepToii 3a^BiiHeMoro i/i3o6peTeHMfl nsnnercn to, hto npo6a 
npoAyKTa AocTaBnaeTcsi b 30Hy i/i3MepeHi/ifl nopLin^MM paBHoro o6"beMa c 
nocneAOBaTejibHOM 3arpy3Kofi b pa3Hbie o6nac™ ropn30HTanbHoro ceHem/ia 
20 30Hbi M3MepeHMH, hto ftaer Hai/i6ojiee paBHOMepHoe (c nocTOHHHoii 

nilOTHOCTbK)) H BOCnpOM3BOAHMOe 3anOJlHeHMe 30Hbl M3MepeHM51. 

flononHHTenbHbie TexHMHecKne pewem/ia OTAenbHbix aneMeHTOB (cfropMa 
nonacTew 3arpy30HHoro Koneca, CMeLLieHHoe BXOAHoe n BbixoAHoe OTBepcTMH, 
cjDopMa nonacTew Ha KOHBeCiepHofi neHTe, aBTOMaTHHecKaa 3acnoHKa 
25 cneunanbHOM cfropMbi m neperopoAKa, pacnonoweHHbie Bbime 30Hbi w3MepeHHfl) 
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o6ecneHMBaiOT Hai/i6onee OAHopoAHyio, BOcnpoii3BOflMMyK) 3arpy3Ky kjobbtn c 
MaKCHManbHO BO3M0>KH0ii nnoTHOcTbK) 3anonHeHi/m. Kpowie Toro, nepecTpoMKa 
fljiMHbi onTunecKoro nyTH no3BormeT npoBOflMTb n3MepeHMH wi/ipoKoro Kpyra 

npOAyKTOB C CyLLieCTBeHHO OTJlMMaiOLLlUMMCfl CneKTpOCKOnMHeCKMMH 

5 CBOMCTBaMM, a TOHKa^ aBTOMaTL/mecKaa noflCTpotiKa flnnHbi onTMMecKoro nym 
no3BOJifleT nccneAOBaTb o6pa3U|bi onpefleneHHoro npoAyKra c 6onbUiMM 
A^ana30HOM w3MeHeHi/ifi cneKTpocKonnHecKnx xapaKTepwcTWK. 
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OopMyna H3o6peTeHMfl. 

1. Cnoco6 M3MepeHMH cneKTpocKoniiHecKMX cbomctb cbinynux npoflyKTOB, 
BKJiK)HaK>Li4HM b ce6a nepnoflMHecKyio flocTaBKy M3MepfleM0M npo6bi b 30Hy 
M3MepeHHfi c noMOLMbK) 3arpy30HHoro ycTpoficTBa, perncTpaqnK) 
cneKTpocKonnHecKiix cbomctb npo6bi b HenoflBM>KHOM coctohhwui m 
nocneflyKDUnyio Bbirpy3Ky npo6bi M3 30Hbi n3MepeHMfl, OTJiwnaioLiii/iiicfl TeM, 
hto npo6y AOCTaBJiflKrr b 30Hy M3MepeHHfi nopun^MW, npuneM Rnn 
3anonHeHna 30Hbi n3MepeHi/m 3arpy>KaK)T HecKO/ibKO nopMUM (He MeHee 
AByx), 3acbina^ nopqun nonepeMeHHO npeHMymecTBeHHO b pa3Hbie o6nac™ 
ropn30HTaribHoro ceneHWfl 30Hbi H3MepeHM*, o6ecneHMBa* paBHOMepHyjo 
yioiaflKy w nocTOfiHHyK) nxiOTHOCTb npoflyKTa b 30He H3MepeHna. 

2. Cnoco6 no . 1, OTnma\omviiAC9\ TeM, hto peracTpaunK) cneicrpocKonMHecKi/ix 
cbomctb npo6bi npou3BOflflT npw 3aAaHHOM flriMHe onTunecKoro ny™ 30Hbi 
M3MepeHM«, npuneM onTwnecKyio flnwHy ycTaHaBni/iBaioT b 3aBMCMMOc™ ot 
BennHUHbi onTMHecKoro nomoLuieHMfl M3MepfleMoii npo6bi b nccneflyeMOM 
cneicrpajibHOM Awana30He, o6ecneMMBa« BennHMHy onTunecKOM nnoTHOCTM 
i/i3MepaeMOM npo6bi b 3aflaHHOM flnana30He AonycTMMbix 3HaMeHMM, AaK)iu|MX 

MaKCMMaJlbHyK) TOHHOCTb H3MepeHMl1. 

3. YcTpowcTBO nnn H3MepeHi/m cneKTpocKonnHecKnx cbomctb cbinynnx 
npoAYKTOB, co a© p>Ka m n e 3arpy30HHbM 6yHKep, BXOAHoe (npneMHoe) 
oTBepcTue, 6jiok nopMHOHHoii 3arpy3KM, 30Hy n3MepeHna, 6jiok H3MepeHna, 
6jiok 3annpamifl 30Hbi i/i3MepeHi/ia, BbixoAHoe (Bbirpy3OHH0e) OTBepcTMe u 
6yHKep Bbirpy3KM, OTJii/iHatomeecfl TeM, hto b 6jiok nopunoHHow 3arpy3Kn 
BBeAeHbi cpeACTBa nocjieAOBaTenbHofi paBHOMepHOM 3arpy3KM npoAyicra 
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nonepeMeHHO b pa3Hbie o6nacTn ropii30HTanbHoro ceHeHvm 30Hbi 

M3MepeHM5q. 

4. YcTpoMCTBO no n. 3., b kotopom 6noK nopMnoHHOM 3arpy3KM MMeeT bwa 
nonacTHoro Koneca, oTJinnaioineec^ Tewi, hto cpeflCTBa nocneAOBaTenbHoii 
paBHOMepHoii 3arpy3KH npoAYKTa nonepeMeHHO b pa3Hbie o6nac™ 
ropn30HTajibHoro ceneHM^ 30Hbi M3MepeHHfl BbinoxiHeHbi b BMAe nonacTeii c 
pa3How 4)opmom noBepxHoc™ mjih c pa3HbiM HaKnoHOM, pacnono>KeHHbix Ha 
Konece b 3aflaHH0M nocneflOBaTenbHoc™, o6ecneHMBaK)LL|eCi paBHOMepHyio 
yKnaAKy npoAyKTa no nnomaAif ropii30HTanbHoro ceneHi/m 30Hbi i/KBMepeHHfl, 
npuneM <£opMa noBepxHOCTM linn HaKnoH nonacTH onpeAenaeTca o6nacTbK> 
ropii30HTanbHoro ceneHMfl 30Hbi M3MepeHHH, b KOTopyra AaHHafl nonacTb 
npenMymecTBeHHO 3arpy>KaeT nopmiK) npoAyKTa. 

5. YcTpofiCTBO no n. 3., OTJiMHaiomeecfl Tewi, hto 6jiok nopunoHHOM sarpy3KM 
MMeeT bma KOHBewepHoii neHTbi, w cpeACTBa ana nocneAOBaTenbHofi 
paBHOMepHow 3arpy3KM b pa3Hbie o6nac™ ropi/i30HTanbHoro ceneHMH 30Hbi 
M3MepeHMfl Bbino/iHeHbi b bma© nonacTetf i/inn BbieMOK cnemianbHoii cfcopMbi, 
pa3Meii4eHHbix Ha neHTe, npi/ineM ncnonb3yK)TCfl nonacTM i/inw BbieMKM c 
pa3HOM cjDopMoPi noBepxHpc™, pacnono>KeHHbie Ha neHTe b 3aAaHHoii 
nocneAOBaTeribHOCTM, oGecneHHBaiomeii paBHOMepHyK) yioiaAKy npoAyKTa no 
nnomaAn ropw30HTanbHoro ceneHMH 30Hbi H3MepeHi/ifl, npimeM cfropivia 
noBepxHOCTM nonacTM mjim BbieMKM onpeAermeTca o6nacTbK) 
ropn30HTaribHoro ceneHWfl 30Hbi n3MepeHna, b KOTopyio AaHHaa nonacTb 
npeuiMymecTBeHHO 3arpy>KaeT nopunfo npoAyKTa. 

6. YcTpowcTBO no n. 3, OTniiHaK>LL|eecfl TeM, hto cpeACTBa nnn 
nocneAOBaTeribHOM paBHOMepHOM 3arpy3KH b pa3Hbie o6nacTM 
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ropn30HTanbHoro ceneHHfl 30Hbi ii3MepeHWfl BbinonHeHbi b bma® 
neperopoflKH, pacnonoweHHofi Me>Kfly 6jiokom nopMMOHHOM 3arpy3KH m 30hok 
M3MepeHM^ m pacceKaromew noTOK 3arpy>KaeMoro npoflyKTa. 

7. YcTpoiicTBO no n. 3, OTnwnaiomeecfl TeM, hto cpeflCTBa nocneAOBaTenbHOM 
paBHOMepHow 3arpy3KM npoflyKTa b pa3Hbie o6nacrni ropn30HTanbHoro 
ceneHUfi 30Hbi HSMepeHiia BbinonHeHbi b BMfle aBTOMa™necKoi4 3acnoHKH 
cneunajibHoPi cfropMbi, OTKpbiBaiomeM b pa3Hbie MOMeHTbi BpeMeHM pa3Hbie 
o6nac™ ropn30HTanbHoro ceneHMH 30Hbi n3MepeHHfl. 

8. YcTpoCicTBO no n. 7., oTnnHaK>U4eecfl TeM, hto 6jiok nopi4MOHHOti 3arpy3KM 
BbinoiiHeH b BUfle WHeKa. 

9. YcTpoMCTBO no n.3, OT/insaioLLieecfl TeM, hto 30Ha n3MepeHMfl CHa6>KeHa 

CpeflCTBaMM M3MeHeHMfl OnTHHeCKOM AJn^Hbl B 3aBHCMMOCTM OT 

cneKTpocKonnHecKMx cbomctb ia nnoTHOc™ i/i3MepaeMoii npo6bi npoAyKTa. 

10. ycTpowcTBO no n.9, oTm/inaioineecfl TeM, hto cpeACTBa n3MeHeHMH 

OnTMHeCKOM AJlUHbl 30Hbl M3MepeHH5? BbinOJlHeHbl B BMA© nOABM>KHOM 

nepeAHew CTeHKM 30Hbi M3MepeHi/m, 6noKa npwBOAa nepeMemeHHfl 

nOABM>KHOWI CTeHKM, A^THMKa KOHTponfl OnTMHeCKOM A*™Hbl. 

H.ycTpowcTBO no n.9, oTniiHatoLneecH TeM, hto cpeACTBa M3MeHeHi/m 
onTunecKow ahwhw 30Hbi M3MepeHHH BbinonHeHbi b Bi/ifle Ha6opa cMeHHbix 
onTunecKHX KKDBeT c pa3HOM onTunecKOM a^mhom, npuneM onTunecKne 
KK)BeTbi nnoTHO CTbiKyioTca c BbixoAOM 6noKa nopquoHHofi 3arpy3KH CBepxy n 
6noKOM 3annpaHM« 30Hbi M3MepeHH* CHM3y. 

12.YcTpoMCTBO no n. 4, OTni/waioineecfl TeM, hto BxoAHoe (npneMHoe) 
oTBepcTue n BbixoAHoe (Bbirpy30HHoe) OTBepcTue cMemieHbi oTHOci/rrenbHO 
BepTMKanbHOM nnHMM, npoBeAeHHOM nepe3 ocb BpaLL|eHM« Koneca. 
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13. ycTpoMCTBO no n. 3., OTJinnaranieec^ TeM, hto Sjiok 3annpaHM« 30Hbi 
H3MepeHHH BbinojiHeH b BMfle A03aTopa, no3Bo/iflK>Lnero ocymecTBJiaTb 
nopuinoHHyK) Bbirpy3Ky npoflyicra H3 30Hbi w3MepeHHfl. 

14. ycTpowcTBO no n. 13., OT/iMHaioineecfl TeM, hto fl03aTop BbinonHeH b BMfle 
nonacTHoro Koneca. 

15. ycTpowcTBO no n. 13., OTJiMHaK)LL|eec« TeM, hto fl03aTop BbinonHeH b BMfle 
LUHeKa. 

16. ycTpowcTBO no n. 13., OTJiMHafomeecfl TeM, hto A03aTop BbinonHeH b Bi/ifle 
KOHBewepHoii neHTbL 
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